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Couple this historical background with the racist
and sexist attitudes pervading society and impacting
on the educational system, particularlyin Black and
minority areas (McBay 1992; Hacker 1992), and it
becomes evident that for too many Black females,
these barriersare often insurmountable.Therefore,too
few African-Americanfemales are preparedto choose
careers in science.
This paper is based on the premise that the entire
educational system needs reassessment-from preschool years to college-if there is to be an influx of
women, particularlyAfrican-Americanwomen, in the
quantitative sciences. The following discussion provides strategies, focusing on science education, that
are based on a search of the literature, and on my
personal experience as a biology teacher.

EarlyChildhood
Head Start, created in 1964 under the Economic
Opportunity Act, provides comprehensive developmental services for low-income, pre-school children.
As the program grew, its success became apparent,
and now it is recognized nationally as an effective
educational model for young children and their families. Proposals have been made to expand the program to include all eligible children and to make it
even more effective (Shanker 1993; Watson 1992).
These formativeyears have been shown to be the most
critical in furthering the learning capabilities and
stimulating.the interests of children. Therefore,reading, writing, language, mathematics and computer
skills must be incorporatedinto the pre-school curriculum. Hale-Benson (1986) also emphasizes the need
for pre-school Black children to develop a love of
learning,a positive self-image,and knowledge of, and
appreciation for, African and African-Americanhistory and culture.

ElementarySchool
1. Young children,because of theirnaturalcuriosity
and enthusiasm,can learn the basic concepts of mathematics and science if they are stimulated to do so.
Having received early exposure, they should be less
predisposed to avoid these subjects in their later
school years. Accordingto Dr. Daniel C. Davis, Director of the MinorityEngineeringProgramat Penn State:
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OMPARATIVELY little has been reportedconcerning the reasons for the scarcityof Blackfemale
scientists, mathematicians and engineers
(Clewell & Anderson 1991).White male dominationof
these fields may be one criticalreason for the dearthof
Black female career scientists. Historically, women,
regardless of race or qualifications,have been unwelcomed and actively discouraged from pursuing careers in these disciplines (Rossiter1982).
For Blacks,many of the obstacles to their pursuit of
careers in science, mathematics and engineering (the
quantitative disciplines) are rooted in the history of
Blacksin America.During slavery (1641-1863),it was
illegal to educate Blacksin the United States (Franklin
1976).People of Africandescent were consideredto be
innately inferiorand uneducable.After the Civil War,
during the short period of the Reconstructiongovernments, Black children were able to receive formal
education. When the Reconstruction governments
were overthrown, the schools were segregated by
race, and those assigned to Blacks were not only
separate, but decidedly unequal. The stigma of inequality remained.
Since the end of slavery, Blacks have had to overcome both the stigma and the self-image of inferior
intelligence and capability.This stigma, still perpetuated in many subtle (and not so subtle) ways, does
little to inspire young Black children to pursue the
quantitative disciplines. Rather, they are steered to
traditionalareas of study, those considered "open"to
Blacks. Science has never been and still is not one of
these fields. As a result, there are comparativelyfew
professional Black scientists. For example, in 1993,
African-Americansreceived only 6.3% of the bachelor's degrees, 3.1% of the masters degrees, and only
1.9%of the doctoral degrees awarded in the quantitative sciences (National Science Foundation 1995).
Therefore, for the majority of Black children, Black
scientists as role models are practically nonexistent.
Now, however, as school curricula are revised, the
contributions of Black scientists are beginning to be
recognized (Hacker1992).
C

females have cited the importanceof the early support
of their parentsin promoting self confidenceand their
interest in science and mathematics (Hafner 1993;
Clewell & Anderson 1991). Schools may have to
develop training programs to show parents how to
assist their children to become better students. According to the U.S. Department of Education (1993),
"Schools and parents need to encourage hard work,
hold high expectationsof students and push students
to the outer limits of their potential."
In 1991, a research team at Columbia University
began the Project Synergy SummerProgramat Teachers

College in an effort to identify potentially gifted kindergartenchildren from some of the public schools in
Harlem. They were looking for children having
....

longer-than-average attention, worked produc-

tively and showed creativityin storytelling,resolving
conflictsand other areas. . ." (Celis 1993;United States
Department of Education 1993). Based on the results
of the study, 5% of the 100 children observed were
excelling.These five childrenwere enrolledin a school
for the gifted. Professor James Borland of Teachers
College concluded:
It tells us that thereare gited kids everywherein the
or
country,but becausetheyare pooror African-American
Hispanic,theyarebeingoverlooked....Wedidn'tturnthem
theirpotential,and
intogiftedkids,we lookedandrecognized
theyhavea muchbetterchancenow (Celis 1993).

IntermediateSchool
1. It is well documented that girls begin to lose
interestin subjectsdescribedas the "maledomain"as
they move into junior high, and from there to high
school. Competition between the genders becomes
more intense during these transitions.It is necessary
for teachers,most of whom are women (Rossiter1982),
to become aware of and to reduce gender or racialbias
in the classroom (Sadker& Sadker 1994). They must
maintain the same expectations of success in science
and mathematicsfor girls as they do for boys.
While most teachers are women, Lindauer and
Queitzsch (1996)have reportedthat 92%of the public
school biology teachers of grades 7-12 in the United
States are White, 5% are African-American,and 3%
are other ethnicities. They have also determined that
only 38%of the women teach biology in grades 9-12
comparedto an equal distributionof men and women
biology teachersin grades 7 and 8. Theirdata demonstrate the need for a more ethnically diverse science
teacher population and the need for more women
science teachers in grades 9-12.
2. Prospective science and mathematics teachers
should graduate as science or mathematics majors,
with the requisiteeducationaltrainingand credentials
to become certified.These certifiedteacherswould be
less likely to convey fear, uncertainty, or dislike for
these subjects,and could become the role models and
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"Good, sound preparationin math, algebra,and trigonometry is lacking" for most minority students. He
points out that "the poor quality of elementary and
secondary education that many Black and Hispanic
students receive has been identified as a criticalfactor
limiting their access to and success in higher education" (BlackIssues 1986a).
Research shows (Clewell & Anderson 1991) that
African-Americangirls, in general, like science and
mathematicsin the elementary and early high school
years, but thereafter,develop increasingly more negative attitudes. Similar results have been reported in
other studies (United States Departmentof Education
1993;Black Issues 1986b).
2. For many African-Americanchildrenin the inner
cities, school should be a haven from the dangers in
the streets. Children would look forward to school if
they were exposed to a wide variety of educational
challenges and pursuits in a nurturingand supportive
learning environment. The classroom must be an
environment in which children develop the joy of
learning and are encouragedto work hard. They must
be in a milieu within which their "daydreams" of
careersin mathematicsor science, or in any other area,
are encouraged and are brought closer to reality by
teachers who care about them.
3. Black children need knowledgeable, welltrained, caring teachers who demand excellence of
themselves and their students. Teacherslike these will
be able to provide the proper learning environmentin
the classroom.Blackstudents also need more teachers
like themselves as role models in the classroom to
instill hope and to raise their aspirations.This is not to
say that White teachers cannot, and have not, been
role models for African-Americanchildren.
4. Parents have a crucial role to play, if more
African-Americanfemales are to enter scientificfields.
In order to ensure a quality general education and
science and mathematicsbackground,parentsmust be
actively engaged in the education of their children in
school and in the home. They must expose their
children, particularlythe girls, to science and mathematics projects, and other educational opportunities,
including science fairs, local libraryprograms,trips to
the zoo, to museums and special programs at local
schools and colleges. Parents can make television a
potent educationaltool if they carefullyselectprograms
and interactwith theirchildrenconcerningtheircontent.
Localchurchesand communityorganizationscan assist
parentsby emphasizingthe importanceof scienceeducationand the need forBlackscientistsin the community
and in the world (Olden 1993).
In addition, it is important that parents provide a
wide variety of age-appropriatereading material in
the home. Childrencan be stimulatedto read, and will
learn the value of books if parents themselves read,
and also read with and to their children.Many White

HighSchool
Studies have documented the obstacles AfricanAmerican girls must overcome during this phase of
their education (Clewell & Anderson 1991). Research
also indicates that high school science and mathematics instructionshould reinforcethe self-confidenceand
interest African-Americangirls demonstrated in the
earlier grades. To assist these young students, attention must be directed to critical areas important to
their success as future scientists:

1. The academic experience of African-American
high school girls can be enhancedby setting minimum
standards for the number and content of science and
mathematicscourses requiredfor high school graduation (Jones1994b).In addition,all studentswill benefit
from the improvementand expansion of high school
scienceand mathematicscurricula(Ogens 1991).
One model for curricularimprovement is the College PreparatoryInitiative (CPI).CUNY is now operating under a CPI program which is being phased in
over 10 years. Under this plan, all students entering
the University must complete four units in English;
four units in Social Studies; three units in Mathematics; two units each in Foreign Language and Laboratory Sciences; and one unit in Visual or Performing
Arts. The early results of CPI indicate that a larger
number of New York City high school students are
takingmore mathematics,Englishand foreignlanguage
coursesthanthey did beforethe implementationof CPI.
Studentsare enteringCUNYbetterpreparedto succeed
in college level courses(Berkman1994b).
2. A study by the United States Department of
Education(1993)cites the deficienciesin mathematics,
history and science exhibitedby Americanhigh school
seniors. The data were based on the results of their
National Assessment of EducationalProgress(NAEP)
examinations.Internationaltest data from 13 countries
show that American high school students rank at or
near the bottom in biology, chemistry and physics
(U.S. Departmentof Education1993).
The InternationalBaccalaureate(IB) program addresses these deficiencies. One hundred and ninety
high schools in the United States are participatingin
the IBprogramwhich is a "rigoroustwo-year regimen
of advanced studies taken by more than 19,500 high
school students in 71 countries"(Rose 1994). Schools
with large minority and immigrant populations in
Miami, Chicago, and Long Beach,California,are participating in this program. Students seeking an IB
diploma must study world literature,a foreign language, mathematics, science, history/social studies,
and an elective. Three of these subjects must be
studied at a "high level" and others at a "subsidiary
level." Students in the program prepare extended
essays and termpapers,take oralexams, and complete
a community service requirement.Teachertrainingis
a criticalcomponent of this program (Rose 1994).
The rigorousrequirementsof the IBdegree program
should be more widely implemented in American
schools, particularlythose that service poor, predominantly minority populations. African-Americangirls
must be encouragedto enroll in these programs.These
students represent an enormous pool of untapped
talent. Yet it is too often assumed that children from
unpromising backgrounds, many of whom are African-American,are incapable of outstanding accomplishments. Storiesabound of disadvantagedchildren
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mentors for aspiring scientists or mathematicians
(Massey 1992).
In 1992,City Universityof New York(CUNY)began
a WorkforceDevelopment Initiativefocusing initially
on teacher education and the health sciences. Reports
published in 1990showed that in New YorkCity, 60%
of the newly hired teachers lacked certification.The
shortage of teachers certified in science and mathematics was severe (Berkman1994a).According to Dr.
RobertTobias,Directorof the New YorkCity Boardof
Education Office of Educational Research, 25% of
middle school mathematics teachers are not fully
certified. In some districts with large minority populations the number may be as high as 56% (Jones
1994a). The result of these inequities is a significant
performance gap between White students compared
to Black and Hispanic youth on the annual schoolwide mathematics and reading exams. The former
Chancellor of the New York City school system,
Ramon Cortines,recommended strengtheningcurriculum, enhancing teacher training and improving instructional material. Middle schools needed special
attention. Test data from middle schools show that
scores in mathematics and reading drop when compared to those from elementary school. The data also
indicated that boys began to out perform girls in
mathematicsand reading in the higher grades (Jones
1994a).Ogens (1991)cites equally dismal statisticsfor
the nation as a whole.
Dr. Roscoe Brown, Directorof the Centerfor Urban
Education Policy at the Graduate School of CUNY,
said, "In a sense these findings reflect social circumstances,the impactof racismand poverty.But they also
reflect the fact that society has not provided adequate
resourcesto address some of these concerns."On the
same subject,ChancellorCortinessaid, "Wehave to be
very carefulwe don't blame the kids, saying 'he's poor,
he's from a broken home.' We have to examine what
happens in places of learning"(ones 1994a).
Good teachers, properly certified in science and
mathematics,may projectmore enthusiasm and interest. These competent teachers can help prevent the
negativity that African-Americanhigh school girls
develop toward these subjects, and, as role models,
they could more easily recruitstudents to these fields.

Most top studentsin the UnitedStatesare ofereda less
rigorouscurriculum,readfewer demandingbooks,complete
less homework,and enter the workgforce
or postsecondary
educationlesswellprepared
thantopstudentsin manyother
industrializedcountries.Thesedeficienciesare particularly

apparentin the areas of mathematicsand science (U.S.
Departmentof Education1993).

This same report faults the use of IQ tests and IQ
test cutoff scores to identify the gifted students. According to the report,these test results have been used
as justificationfor the neglect of the poor, minority,
disabled, female, artistic, and high potential underachieving students, who are gifted in other ways,
undetected by these tests. The report also states that
psychologists and neuroscientists agree that general
intelligence and a good school record are not the only
criteriafor measuring intelligence.
6. African-Americanfemale students must be made
to feel secure in their pursuit of academic excellence
by counselors, teachers,parents, and other significant
people in their lives. Historically,counselors directed
White females and, undoubtedly, Black females as
well, away from the "male fields" of science and
mathematics (Rossiter 1982; Fins 1979; Cole 1986).
African-Americanfemale students having both the
aptitude and interestin the quantitativesciences must
be encouraged to pursue studies in these areas. To
many African-Americanyoung people, science and
mathematics are subjects that White students study.
Black students do not want to be accused of "acting
White" by their peers and of identifying too closely
with the White students. Parentsand counselorsmust
dissuade the Black students from this idea. When a
larger number of African-Americanschool children
begin to take these courses, perhaps more will be
willing to enroll in them.
Parentshave indicated the importanceof taking an
active role in the education of their children. Dr. Rita
Colwell, a bacteriology professor at Purdue University, commented about her "good looking" daughter
who was told by a teacherthat she need not be good
at everything,especially not mathematics.Dr. Colwell
stated:
Thisspecificincidentis typicalofthesocialization
ofhigh
schoolgirls awayfrom math.... Thedirectingof women
awayfrom mathis the primarycauseof young womennot
enteringsciencecareers(Fins1979).

GregoryAnrig, Presidentof the EducationalTesting
Service, explains the situation that bright students
may have to face:
In Americawe oftenmakefun of our brighteststudents,
namesas nerd,dweeb,or, in a
giving themsuchderogatory
former day, egghead.We have conflictingfeelings about
peoplewhoaresmart,andwe give conflictingsignalsto our
childrenabouthowhardtheyshouldworkto besmart.As a
culturewe seemto valuebeautyandbrawnmorethanbrains
(U.S. Departmentof Education1993).
7. Poor career counseling, educational deficiencies
and lack of role models have limited the careergoals
and career options for African-Americanhigh school
students (Massey 1992). Counselors can help them
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who attain high achievement levels when nurtured
and motivated (U.S. Departmentof Education 1993).
3. Textbooksmust be rewritten to include the contributionsof women, and African-Americanscientists
and mathematicians.Sciencecurriculamust be pluralistic and reflect the contributions of all people. A
pluralistic curriculumwould sustain all students' interest and instill confidence and pride in all of them.
4. Too few African-Americanfemale students have
the opportunity to see scientists at work. Therefore,
they have inaccurateideas of what it takes to become
a scientist, what scientists do, or even the value of
science in their lives (Olden 1993). If the quantitative
sciences are to become the careers of choice, AfricanAmerican female students must have more opportunities to interactwith professionals in these fields. In
addition, they need opportunitiesto undertakescientific research,collaboratingwith experiencedresearch
advisers,preferablyAfrican-Americanor otherminority women. These experiences give students the opportunitiesto determineif they want to become career
scientists. They may also alter the stereotypical perceptions of scientists shared by so many youngsters.
5. All outstanding students, particularly AfricanAmericanfemales, must be recognized,rewarded and
encouraged to continue their academic development.
Although there are programsfor high-achieversat the
high school level in most states, some minorities are
often overlooked and discriminatedagainst. In 1989,
in Rockland,Illinois, a multiracialparents'group sued
the school district. They charged that the district
discriminatedagainst bright Black and Hispanic students by excluding them from classes for high achievers, even when their scores were higher than those of
the White students who were already in these classes.
The judge who heard the case concurred with the
parents and found this exclusion to be a fundamental
violation of the desegregationlaws enacted as a result
of Brownv. the Boardof Educationof Topeka,Kansas.
The judge wrote that the school district had systematically "committedsuch open acts of discrimination
as to be cruel, and committed others with such subtlety as to raise discriminationto an art form" (Celis
1993). This school district, and others, were forced to
begin to examine whether tracking, a method of
assigning students to classes based on ability, was
either equitable or beneficial to any students, regardless of the track in which they were placed.
With so much emphasis on remediation in schools
(generally believed to be needed only by minorities),
gifted students are often overlooked and unchallenged. The U.S. Departmentof Educationreports:

HigherEducation
Completion of a four-year degree in science and
mathematicshas not always been an option for African-Americans. A disproportionate number are directed to community colleges where they receive a
terminal degree and then enter the work force (Cole
1986).Withoutan advanced degree and training,there
is little possibility of a high level career in science or
mathematics. In order to assure that more Black females receive advanced degrees in the quantitative
sciences, some consideration should be given to the
following areas:
1. Good career counseling for college students is a
necessity, but according to Moss (1994), it is not
always available. As a consequence, many students,
not recognizing their own abilities, interests and talents, choose inappropriatemajors,do not succeed, and
end up dropping out of college. Proper career counseling and academic advisement is needed to keep
Black female students in college and to guide those
who are interested and qualified to take advanced
courses in science and mathematics.Success in these
courses in undergraduate school could lead to an
advanced degree and a career in the quantitative
sciences.
2. Scholars indicate that the freshman year is the
critical period for prospective female scientists. It is
during this time that more females than males leave
science programs (Marks1994).Recognizingthe need

to encourage African-Americanfemales to enter and
persist in the study of the quantitative sciences, the
federal government, together with universities, colleges and some private foundations, have sponsored
special programsat, for example:SpelmanCollege, for
science and engineering,and East CarolinaUniversity
for engineering. In the five-week prefreshman program in mathematicsand science at GeorgiaTech,the
emphasis is on positive reinforcementinstead of remediation (Smothers 1994). A National Institute on
Science, Space and Technology was established at
Howard University to "increase the awareness of
science, engineering and technology in the minority
community," according to faculty member, Melvin
Thompson (O'Brien1987).
More than 10 years ago, Professor Uri Treisman
started a mathematicsworkshop at the University of
California at Berkeley to enable freshman science,
mathematicsand engineeringmajorsto pass the firstyear calculus class. The workshop class, composed of
both White and minoritystudents,meets several times
a week to solve problems more difficult than those
which the students get in their regular class. An
African-Americanor Hispanic teaching assistant usually leads the class. The focus is on high achievement
and academic excellence ratherthan remediation.
Pilot programs of a similar nature were begun at
City College of CUNY, the University of Illinois at
Urbana-Champaign,and at the University of Texas at
Austin (Watkins1989).It is importantto determinethe
long-term effectivenessof these programs in increasing the success of African-Americanfemales and other
minorities who choose careers in the quantitative
sciences. If any of them are found to be effective,they
should be expanded and used as models for other
institutions to follow.
3. Theseprogramsmust establishpartnershipswith
the local school system at every level-high school,
intermediateand grammarschool. A "feederschool"
system could ensure that African-American girls
learn, during their early school years, that higher
education, culminating in careersin science or mathematics, is a real possibility for them.
4. Cooperativelearning,study groups, tutoringand
counseling must be emphasized at all levels of education. My own observations of the benefits of study
groups are that students who participate in them
exhibit more improvement than those who do not
have those cooperativeexperiences.
5. In addition to the above suggestions, students
who excel deserve recognition and rewards. AfricanAmerican women scientists and mathematicians
should receive incentives to teach these subjects.For
example, forgive educationalloans in lieu of a specified period of service; or award scholarshipsto qualified women who choose teaching careers in the
quantitative sciences. As science and mathematics
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match their careergoals with their abilities and interests. However, counselors and teachers must recognize that the aspirationsof some of these students may
be limited due to lack of exposure at an early age to
culturaland social activitiesavailableto students from
more affluentfamilies and school districts. Many African-American children living in the inner cities
rarely leave their neighborhoods or have a safe place
to pursue productive extracurricularactivities which
interest them. These kinds of environmentaldeficiencies do not produce well-rounded individuals with
wide-ranging general knowledge.
Special programs designed to increase the number
of African-Americanfemales studying the quantitative sciences should be directed to correcting these
deficiencies. These programs should: a) emphasize
reading, writing, reasoning, and computer skills; b)
expose students to extra-curricularopportunities as
discussed for the elementary school student. School
counselors and teachers must encourage AfricanAmerican high school girls to participate in these
science-relatedactivities. As a result of these directed
efforts, African-Americanfemale students should experiencegreaterself-confidence,expanded knowledge
of the quantitativesciences, and should, therefore,be
able to make informed careerchoices.

Tools for learning science ...
... as a way of knowing

The heart of the Libraryis the BioQUEST Core Collection,
a set of peer-reviewed, field-tested modules addressing
issues in evolution, genetics, ecology, molecular biology,
and physiology. This Collection, together with additional
Collection Candidates and supplemental modules provide
more than 40 simulations and tools for addressing a wide
range of issues in bio-science teaching and leaming.
The BioQUEST Libraryis distributed on CD-ROM.
Individualuser licenses for the full Libraryare available for
$99 (payable to the University of Maryland). For site
licenses, upgrade pricing, and/or other ordering
information,contact:
The oPrees ProJecttm
Computer Science Center, Bldg. 224
University of Maryland
College Park, MD 20742
301-405-7600
asdg@umdd.umd.edu
To receive BioQUEST Notes, the newsletter of the BioQUEST
CurriculumConsortium, contact:
BloQUEST Curriculum Consortium
Beloit College
700 College Street
Beloit, WI 53511
608-363-2743
bioquest@beloit.edu
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The BloQUESTtmLibrary is a compendium of computerbased tools, simulations, and textual materials to support
research-like investigations in your biology classroom.
These resources, now in use at hundreds of institutions
across the country, have been designed for use in
cooperative learning environments that emphasize
BioQUEST's 3P's: the scientific processes of Problemposing, Problem-solving, and peer Persuasion.

teachers, Black women would be in positions to improve curricula and to design innovative learning
strategiesfor African-Americanfemales, as well as for
all female students (Mayhew & Muzio 1989; FaustoSterling 1981). These teachers would also fulfill the
well-documented need for role models at all levels of
the education of African-Americanstudents (Clewell
& Anderson 1991;McBay 1992).
With the success of African-Americanand other
women, as a result of the implementation of the
programs discussed and the other recommendations
proposed here, a concomitantchange should develop
in the prevalent male attitude that women have no
place in science or mathematics.As a consequence,the
resistance to, and discrimination against, women in
these professions may decrease. The long-term effects
of successful programs will be the infusion of new
ideas and new approaches, and a rich and diverse
expansionof the professionsof scienceand mathematics.
Our country can ill afford to confront the 21st
Century global economic village with a huge pool of
underdeveloped human resources in the quantitative
sciences. Improving the science and mathematics education of African-Americanfemale students at every
level of study, and increasing the visibility and recognition of women scientists and mathematiciansshould
encourage more African-Americanwomen to choose
these careers. The United States and the world will
benefit from the inclusion of more women scientists in
decision-makingprocesses. These fields may never be
the same, and from an intellectual perspective, they
could be remarkablydifferent.

Announcing

The BioU1SWT Library
VolumeIV
VolumeIVof the BioQUESTLibraryis now available.
The core of the Libraryis the BioQUESTCollection,a set
of peer-reviewed,fullyfield-testedmodules. The
Collection,CollectionCandidates,FirstReview and
ExtendedLearningResources modules providemore
than 45 tools for addressingissues across the bioscience curriculum.These include-GENETICSANDEVOLUTION

GeneticsConstructionKit- a simulatedlaboratory
forMendelian
genetics.
forthestudyof selection,
Evolve- a simulatedlaboratory
andgeneticdrift.
migration,
of theeffectof sterileinsectrelease
Cura9ao- a simulation
on insectnumbers.

Inherit- a toolforexploring
humangenetics.
ECOLOGY

and
predator
Biota- a toolformodelingandanalyzing
preyrelationships.
EnvironmentalDecision Making- a visual
toolformodelingandanalyzing
programming
ecosystems.
simulation
of a
WadingBird- an individual-oriented
Birdnestingcolony.
Wading
of theBiosphere2 experiment.
Sim-Bio2- a simulation
ANDANATOMY
PHYSIOLOGY

exploration
IsolatedHeartLaboratory- a graphical
relationsin theheart.
ofpressure-volume
Cardio-VascularConstruction Kit- a toolfor
andanalyses.
circulatory
systemmodeling
forneuralphysiology.
Axon- a simulatedlaboratory
MOLECULAR
BIOLOGY

of theexperimental
processes
Sequenceltl- a simulation
usedforproteinsequencing.
thatallowsusersto
DNAElectrophorsis- a simulation
cutDNAsequencesandrunrealisticgels of the
fragments.
BOTANY

ofpotatoesby
of theinfection
LateBlight- a simulation
infestans.
Phytophthora
on
of theeffectof fungicides
Resistan- a simulation
of resistancein fungi.
accumulation
keydesignedto help
WinterTwigKey- an interactive
deciduoustreesnativeto Illinois.
usersidentify
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